Northern Ireland Gordon et al. 1959 Belfast 0.74 Table 3 . Prevalence (II' cerebral pals)' Author Davie et al. 1972 Rutter et al. 1970 Curtis Jenkins et al. 1978 Aetiological factors in the pathogenesis of the disease In searching for aetiological factors, the paramount importance of incidence rather than prevalence must be appreciated. The relationship between the two is that:
Prevalence o: Incidence x Duration When incidence does not change during the period under study and the frequency distribution of the duration of the disease remains constant, then:
For such a syndrome as cerebral palsy, improvements in medical care have had profound effects on the length of survival, i.e. the duration of the disease. Under these conditions it becomes difficult to determine how much of the change in prevalence is due to change of incidence and how much to duration.
An example of this emerged from a study of a specific form of cerebral palsy (endemic cretinism) in the Jimi Valley of New Guinea. The data indicated a sharp increase in prevalence in the late 1950s reaching a maximum in 1965 with 16% of the infants being affected. At the time it was assumed that this was unrelated to a change in incidence but was merely due to the better survival of infants consequent upon improvements in medical services in the area. In retrospect, caution should have been exercised in attributing such a sharp increase in prevalence to better services. Subsequently several other clues pointed to a true increase in incidence which was finally attributed to the withdrawal of an iodine rich food from the diet (Pharoah & Hornabrook 1974) . This confirmed other studies implicating maternal iodine deficiency as a cause of one specific form of cerebral palsy (Pharoah et al. 1971) .
A further example of an epidemiological approach yielding clues to the aetiology came from an examination of the birthweight distribution of cerebral palsy (Evans 1948 , Childs & Evans 1954 . The paraplegias in particular and, to a lesser extent, the diplegias showed a bimodal distribution and the authors concluded that the two conditions are different; also that the causes ofeach are probably different in the two weight groups. Further evidence of the heterogeneity of the two weight groups emerged from the examination of mental capacity.
The high birthweight group also showed more severe degrees of mental deficit.
The examination of the type of cerebral palsy by gestational age distribution also shows a bimodal pattern. For the spastic paraplegias the frequency distributions for birthweight and gestational age are very similar. However, the high birthweight group of spastic diplegias tended to be small for gestational age suggesting that a factor acting prenatally is implicated in the aetiology of this form of cerebral palsy (Alberman 1963 ).
Thus, low birthweight emerged as a significant risk factor and this drew attention to the importance of adequate oxygenation at or around the time of birth in order to prevent some forms of cerebral palsy. This leads to the third aim of epidemiology.
Data essential for the management, evaluation and planning of services for the prevention, control and treatment of disease Many of the highly sophisticated technical developments in the provision of special and intensive care for infants are directed toward maintaining a correct level of oxygenation in the premature infant with immature lungs. Currently special/intensive care is probably the most rapidly growing aspect of paediatric services; the admission rate of infants to special care nurseries has risen from 40 per 1000 livebirths in 1963 to 185 per 1000 in 1976 and, of recent years, the concept of intensive, as distinct from special, care has arisen. Trends in mortality and morbidity of infants admitted to special/intensive care can be used to evaluate the service provided. National mortality data by birthweight for livebirths have been available since 1953 on the LHS 27/1 Area returns made to the Department of Health and Social Security. If the trend in Day 0 mortality (i.e. dead in the first 24 hours after birth) for infants weighing 2500 g or less is examined, there is an improvement since the mid-1960s which is particularly impressive in the decade of the 1970s; the improvement starts a little later for the very low birthweight infants (:;( 1500 g). The mortality in the subsequent period, i.e. Day 1-28, shows a continuing downward trend through the period of the study (Pharoah & Alberman 1981 ), suggesting that the deaths have not just been postponed from Day O. There was an increase in mortality in the late 1950s and this has been attributed to the national policy adopted at that time of limiting the oxygen concentration in incubators (Cross 1973) .
However, while it appears that special/intensive care can significantly affect mortality, a lively debate is now in progress on whether there has also been a decrease in handicap. Reports from certain hospitals suggest a reduction in handicap as well as deaths (Fitzhardinge et al. 1978 , Stewart et al. 1978 but hospital data are inevitably biased. Population-based data, which are the prime concern of the epidemiologist, are not routinely available and special surveys have produced conflicting results.
The Swedish survey (Hagberg et al. 1975) examined trends in cerebral palsy between 1954 and 1970. It was found that the total incidence of cerebral palsy decreased from 2.2 per 1000 in the period 1954-58 to 1.3 per 1000 in 1967-70. Thisdecrease was mainly in the syndromes of spastic and ataxic diplegias in low birthweight babies.
In Western Australia (Stanley 1979) , the fall in incidence of cerebral palsy was limited to the final period of the study, 1971-75, having previously reached a peak in the 1966-70 period ( Table 5 ). The improvement occurred particularly in the spastic syndromes but, unlike the Swedish survey results, it was most marked in the heavier babies. As the 1971-75 cohort of children had not all reached school age at the time of the survey, the possibility exists that the decrease in incidence of handicap may be an artefact due to incomplete ascertainment.
Data from the Southern Health Board Area in the Republic of Ireland (Cussen et al. 1978 ) compared incidence in the periods 1966-70 and 1971-75. The change in overall incidence from 2.45 to 2.69 per 1000 was not statistically significant nor was a significant change found when specific forms of cerebral palsy were examined separately.
. There are no published data examining trends in the incidence of cerebral palsy in England and Wales. However, it is possible to examine national trends in age and cause specific mortality due to cerebral palsy (International Classification of Disease rubric 343). Inevitably small numbers of deaths are involved so that marked swings from year to year are observed. Trends in infant mortality due to cerebral palsy are shown in Figure I . Between 1964 and the early ·1970s there was a slight fall in the mortality rate but more recently the downward trend has accelerated. This can be interpreted as indicating that the fall in mortality among low birthweight babies has been accompanied by a fall in the incidence of cerebral palsy. As such it would lend further support to those who advocate further provision of resources for special/intensive care nurseries. However, other explanations of the trend are possible. There may have been a diagnostic transfer, i.e, deaths which were previously ascribed to cerebral palsy are now certified as due to some other cause, though it is difficult to envisage why such transfer may have occurred within the past decade. A validation study of the certification of cerebral palsy as a cause of death could examine whether diagnostic transfer has occurred. Alternatively, the fall in mortality may reflect an improved survival of these infants.
If the reduction in mortality due to cerebral palsy in infancy indicates a true fall in incidence of the syndrome, it is not yet apparent in the older age groups. Figure 2 shows mortality due to cerebral palsy in the ag~group 1-4 years and no trend can be discerned. Neither is a trend Figure 2 . Cerebral palsy mortality rate in • England and Wales: age 1··4 years discernible when the 5-9 and 10-14 age groups are examined. If special and intensive care in the past decade is contributing to a reduction in the incidence of cerebral palsy, then the effects will not yet be evident in the older children. Such a cohort effect will only be observed in years yet to come.
The lack of routine morbidity data highlights a deficiency in our information system. If epidemiology is to be concerned with planning and evaluation of health services, then epidemiologists need to specify what data need to be collected and to assist in their collection and analysis. This must be done in close collaboration with clinicians. It is important that morbidity data on cerebral palsy relating to a geographically defined population be obtained if one aspect of the effectiveness of special/intensive care of neonates is to be monitored.
